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ABSTRACT
BLI and SPR are both label-free technologies being used to measure
biomolecular interactions in real-time.
Distributed Bio uses computational immunology techniques to generate antibody
libraries against a target and bio-panning to identify and select clones that best
interact with the target. The interaction is further tested using BLI and SPR
technology platforms that enable determination of binding kinetics such as
association and dissociation rates also known as on-rates and off-rates. Analysis
of the on-rate and off-rate data is further used to determine and report the binding
affinity of the target to the antibody clones. As an intern at Distributed Bio, I am
learning to use the BLI and SPR technology platforms to quality check target
antigens used to select antibody clones, and to identify the highest binding
antibody clones to the target. This can be a key step in identifying an antibody
against a certain type of cancer or even COVID-19.

Figure 3: Biolayer Interferometry using Octet HTX
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Figure 1: Technology platforms offered by Distributed Bio
Utilization of computational engineering and generation of millions of antibody
clones against a target protein. Antibodies are generated using phage-display in
the single chain variable fragment (scFv) and VHH formats.

Figure 2. scFv and VHH antibody molecules
scFv antibody molecules solely contain the variable domains joined by a linker
and around 25kDa as opposed to a full antibody molecule which is bulky and
has a molecular weight of around 150kDa. VHH is a single domain antibody
molecule found in camelids and is even smaller with a molecular weight of
around 15kDa. Evidently, these antibody molecules hold tremendous therapeutic
potential and are currently of great interest.

WORKFLOW
• Generation of computationally optimized antibody libraries
• Expression/production of antibody sequences using phage display
• Multiple rounds of bio-panning to select for antibody sequences binding to
target protein
• Additional screening/analysis of scFvs or VHH to identify high affinity binders

Label-free optical biosensor
Monitors the binding of proteins and other biomolecules to their partners
directly in real time
A layer of molecules attached to the tip of an optic fiber creates an interference
pattern at the detector
Any change in the number of molecules bound causes a measured shift in the
pattern
scFvs are captured on sensor tips and is dipped into a well containing target
protein
Association and dissociation rates are recorded to determine binding affinities

Figure 4: Surface Plasmon Resonance using Carterra LSA
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SPR is a refractive index sensor
Measurements are dependent on surface concentration and temperature
Resonance units (RU) = change in resonance angle
Sensorgram = continuous display of RU over time
scFvs are captured on the chip surface and target protein is flowed through the
flow cell as analyte
• Association and dissociation rates are recorded to determine binding affinities
Figure 6.
Association and
Dissociation
rate equations
Langmuir model
1:1 binding (nonlinear curve fit) is
used to fit curves
which generates
association (on)
and dissociation
(off) rates.

Figure 5. Example
sensorgram demonstrating
real-time changes in binding
curves
X-axis is time (sec) and Y axis
is real-time change, shift in
wavelength, or response units
(change on resonance angle).

Figure 7: Off-rate ranking screen dataset
An scFv/VHH off-rate ranking screen generates sensorgrams that are fitted using Langmuir model 1:1 and off-rates are reported. Off-rates are indicative of the affinity of a target
protein to an antibody molecule and are hence analyzed and reported when ranking high affinity clones.

CONCLUSIONS/FUTURE DIRECTIONS
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• BLI and SPR are powerful technology platforms for high-throughput screening of
hundreds of antibody clones at a time
• Accurate affinity data can be obtained relatively quickly and can enable us in
determining the highest affinity clones
• These screening techniques could therefore play a key role in determining high affinity
antibodies against cancers or diseases such as COVID-19
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